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Abstract
The genetic counseling profession admitted to its lack of diversification more than 3
decades ago. However, even with the combined efforts of the profession’s top organizations, the
National Society of Genetic Counselors (NSGC), the Association of Genetic Counseling
Program Directors (AGCPD), individual genetic counselors, and genetic counseling trainees, the
status of more than a 90% homogenous majority workforce has persisted. In response to the
movement that swept the country in summer 2020, calling for equity for discounted
underrepresented groups, it is judicious for the genetic counseling profession to rectify the
inequity and unfairness aimed at those populations within its own profession. Since the NSGC
prioritized diversity, equity, and inclusion (DEI) issues in 2019, multiple studies have focused on
revealing the barriers interfering with achieving diversity in the genetic counseling profession.
Notably missing from this research are the voices of the applicants from underrepresented groups
(URGs). We aimed to survey those applicants to identify their experienced barriers during the
application process and their proposed prospects for improving their representation. We found
that most respondents reported that costs incurred and tuition (93.2%), finding shadowing and
internship opportunities (59.3%), and the Graduate Record Examination (GRE; 55.9%) as major
barriers. They also identified obstacles such as lack of access to networking and a misconception
on the part of the training programs regarding URGs’ non-competitiveness in science. We
devised a set of recommendations based on the respondents’ suggestions and our research and
analysis that included offering more financial support, reducing GRE restrictions, decreasing
emphasis on shadowing, establishing a partnership with the Minority Genetic Professionals
Network (MGPN), integrating program faculty and supervisors in DEI-certified training, and
implementing standardized DEI courses in all training programs.
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Introduction
Background
The NSCG (National Society of Genetic Counselors) only recently prioritized diversity,
equity, and inclusion (DEI) issues in its strategic plans for 2019–2021; before 2019, few research
projects investigated the problem of the profession’s uniformity over the last 30 years. During
the past 2 years, multiple studies and work by students and DEI-supportive genetic counselors
has focused on revealing the barriers that interfere with achieving diversity in the genetic
counseling profession (Carmichael, Redlinger-Gross, & Birnbaum, 2021; Channaoui, Bui, &
Mittman, 2020; Price, Robbins, & Valverde, 2020; Sarmiento, 2019).
In order to advance the current knowledge, targeted the most recent studies that involved
DEI’s main stakeholders. These stakeholders consist of the training programs’ admissions teams,
student recruitment teams, prospective students, and the influential genetic counseling
organizations—the NSGC, the Association of Genetic Counseling Program Directors (AGCPD),
and the Accreditation Council for Genetic Counseling (ACGC)—and their initiatives (Bao,
Bergner, Chan-Smutko, & Villiers, 2020; Channaoui et al., 2020; Price et al., 2020; Sarmiento,
2019; Schoonveld, Veach, & LeRoy, 2007). We also explored the reports of genetic counseling
leaders who reflected on their experiences with racism in the field and how their trauma could
echo many voices within the workforce, training programs, and prospective students from
underrepresented populations that the training programs hope to recruit.
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Training programs reported barriers including financial barriers; lack of access to quality
preprofessional education; and lack of Black, Indigenous, or persons of color (BIPOC) presence
among training programs. Other challenges included the training programs underrating diversity,
stringent and inflexible admission criteria that are only attainable by the majority, and the
absence of a systemic evaluation of diversity projects conducted by the training programs
(Channaoui et al., 2020; Sarmiento 2019).
Challenges related to recruitment and students’ awareness included the scarcity of
interest by the recruitment sites; the absence of allyship between the leading genetic counseling
organizations and historically Black colleges and universities; failure to integrate science,
technology, engineering, and mathematics (STEM); and the profession’s nonexistence within
career-planning programs like Discover and Career Cruising. Another obstacle was the
profession’s reputation as a majority white profession, with reports of isolation and acculturation
of underrepresented students and genetic counselors (Agrawal, Vlaicu, & Carrasquillo, 2005;
Carmichael et al., 2021; Channaoui et al., 2020; Lega, McCarthy Veach, & Ward, 2005; Oh &
Lewis, 2005; Schoonveld et al., 2007; Mittman & Downs, 2008; Price et al., 2020).
There is an evident lack of efficacy of multiple DEI initiatives and projects launched by
different stakeholders in the profession (e.g., NSGC, training programs, genetic counselors).
Sarmiento (2019) and Channaoui et al. (2020) attributed the inefficacy to the apparent confusion
of diversity terminology, the lack of funding and support, and the significant inability to apply
inclusion strategies that ensure underrepresented genetic counselors and students will have a
sense of belonging to prevent attrition and boost recruitment. The available documented
retention and attrition data in the profession and the training programs revealed that the groups
most likely to feel discriminated against were those other than non-Hispanic white, other than
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heterosexual, foreign-born, with disabilities, and individuals with a genetic condition (Channaoui
et al., 2020). Further, genetic counseling faculty members are not asked to develop in the realm
of DEI professionally, and education and leadership organizations are not required to increase
minority representation across the hierarchical level (Carmichael et al., 2021; Channaoui et al.,
2020; Sarmiento, 2019; Schoonveld et al., 2007). There is also an evident lack of coordination
between different stakeholders and the no central platform on which to share and discuss DEI
projects (Channaoui et al., 2020).
By evaluating the recruitment practices and DEI project performance, surveying the
gatekeepers, and comprehending the internal struggles of underrepresented genetic counselors
and leaders, a fundamental voice is still missing: the applicants from underrepresented groups
(URGs). There has been no previous research that targeted interviewing applicants from URGs
to identify their actual challenges as well as their proposed prospects.
Study Aims
In our study, we aimed to amplify the voices of applicants from URGs regarding
challenges while applying to genetic counseling programs. Listening to their experiences during
the application and interview processes may reveal their real barriers. Moreover, we aimed to
provide a platform for their suggested proposals to better their representation in the genetic
counseling field. We planned to target all underrepresented groups (URGs), which previous
research usually missed, particularly not only the racially underrepresented. This essential
investigation and its analysis complement previous research and may acquaint the leaders within
the profession with much-needed knowledge to inform their efforts in future DEI initiatives.
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Methods
Study Design
The study received an exemption from Sarah Lawrence College’s institutional review
board in April 2020. We sent an email in April 2020 to a random sample of genetic counseling
program directors to invite their fall 2020 cycle applicants to participate in the survey, the link of
which was included in the email. The email also included the general description of the study
and the informed consent form. We synthesized the survey using the Survey Monkey platform.
The survey included 29 questions about the application and interview process. We scrutinized 20
genetic counseling training programs’ application requirements to align all standard requirements
and use these as a platform for the questions to determine which were perceived as barriers from
URG applicants. We also devised recruitment questions based on literature data that tackled the
same issues (Channaoui et al., 2020; Kumaravel, Tabangin, Severa, & Warren, 2011, Lega et al.,
2005; Mittman & Downs, 2008; Price et al., 2020; Sarmiento, 2019; Schoonveld et al., 2007;
Wolfe Schneider, Collins, Heuther, & Steinberg Warren, 2009).
The application component included 20 questions in three main categories: recruitment
methods, perceived and experienced barriers, and future aspirations and suggestions. There were
nine interview questions that asked about perceived and experienced barriers, special preparation
issues, and propositions for the future.
Participants
The survey’s primary target of participants was the fall 2020 cycle applicants. Our
rationale was that they have had the most recent experience and would provide us with the most
accurate information. We made sure that the email would reach the applicants after applicants
and programs submitted their Match rank order lists. We received rejections from some of the
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programs, for whom contacting applicants with surveys was inconsistent with their policies. The
plan was to wait for a month and assess the response rate before reaching out to more programs.
The engagement with the survey was encouraging, reaching up to 105 respondents 3 weeks after
launching the survey. Soon after, we received demand to open the survey to current students and
genetic counselors from URGs who wanted to share their experiences. This was made most clear
during a genetic counseling group discussion on Twitter focusing on the Black Lives Matter
movement and actions or inactions within the genetic counseling profession. After a thorough
discussion, we decided to allow applicants from earlier cycles to participate, for two reasons: (a)
if there was such a strong desire from URG genetic counselors and genetic counseling students
to share their application experiences, they should be accounted for and (b) exceptional
experiences are usually memorable.
Data Analysis
The Statistical Package for the Social Sciences (SPSS) was used to conduct the statistical
analysis, and Dedoose was the chosen platform used to analyze the qualitative data. We went
through thousands of excerpts to meticulously analyze qualitative data, created themes, sorted
them into main categories, and only utilized the Dedoose platform to organize the analyzed data
and construct the charts. The survey questions were designed using a 10-point scale Likert scale;
seven multiple choice and 12 free-response questions. We received a total of 239 respondents.
We eventually ended up having 118 (49.4%) valid responses (completed the entire survey),
which were classified into eight categories of underrepresented groups: (a) lesbian, gay, bisexual,
and transgender (LGBT); (b) males; (c) African Americans; (d) Latinx; (e) individuals with
disabilities and genetic conditions; (f) those who identify as two or more races; (g) Middle
Eastern/North African (MENA) and Native Hawaiian/Pacific Islander; and (h) single
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parent/older student. Seventy respondents only answered the question of which URG they
belonged to. We also had to exempt 51 participants who identified as Asians and Indian Asians
as they did not fulfill the definition of URGs applied. The definition for underrepresented that
was used was “a group whose percentage of the population in a given group or field is less than
their percentage of the population in a country.” Asian and Indian Asian genetic counselors,
according to the 2020 NSGC Professional Status Survey (PSS), constituted 8%; their overall
demographic presentation in the United States is 7.5% according to the 2016 census (United
States Census Bureau, 2016).
Nevertheless, we included Asian applicants who belonged to other URGs. Despite Asian
genetic counseling students and professionals not being considered underrepresented according
to our inclusion criteria, the identified difference to be excluded was 0.5%, which is minimal. In
addition, there was a considerable motivation and demand to respond to the survey by Asian
genetic counselors and graduate students. Because this group’s responses were complete and
comprehensive, we believed this meant that they want their voices to be heard and their barriers
to be identified. We suggest that researchers consider to explore the barriers that face Asian
applicants, in a future study.
We extensively analyzed the data for both qualitative and quantitative questions. As some
groups might have perceived barriers differently or experienced a different impact from
recruitment methods, we conducted subgroup analysis for the primary seven identified URGs
and attached them as annexes. This was done in hopes that highlighting differences might
positively influence future decisions when approaching various groups. It should be noted that
subgroup analysis was not an objective of our study and is not included in the Discussion.
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Results
Of the 118 valid responses, there were 44 LGBT (37.3%), 19 African Americans
(16.1%), 18 males (15.25%), 12 Latinx 10.17%), 10 applicants with genetic conditions and/or
disabilities (8.5%), nine from two or more races (7.63%), five MENA and Native
Hawaiian/Pacific Islander (4.24%), and one single parent/older student (0.85%) (see Appendix
A).
Recruitment
The first set of questions in the Application section were classified as recruitment
questions. They targeted how the applicants heard about the genetic counseling career, when
they pursued the Career. what motivated them, how long the application process was, and how
they would describe it. It also included questions regarding how many genetic counseling
schools they applied to, what resources were most informative about the profession, and how this
information was helpful.
1. How did you hear about genetic counseling?
The most common way respondents heard about genetic counseling (see Appendix B)
was during college, identified by 38% of the respondents (24% professor or class, 8% college
career counseling, 4% guest lecture, 2% career fairs). Google search was the second most
common way respondents heard about genetic counseling (21%), followed by meeting a genetic
counselor (11%) and speaking with a friend or a family member t (10%). High school
interactions included a teacher introducing the career (8%), career counseling (2%), and
nonspecified events (3%). Communication with medical professionals and written resources
comprised 8%.
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2. When did you decide to pursue a genetic counseling degree?
Most respondents decided to pursue this career during college (53%); 8% of this group
were not specific regarding which year. Of those who specified, junior year in college was 19%,
senior year 10%, sophomore year 9%, and freshman year 7%. There was an apparent
discrepancy in numbers that pertained to high school recruitment methods compared to college,
where it counted only for 7%. After college, came at 13%. Twenty-eight percent of respondents
did not specify at which point in their career they sought the profession (see Appendix C).
3. What motivated you to apply to genetic counseling programs?
Significant responses as to what motivated the respondents to the profession included
genuine interest in science, genetics, and patient care (33%). Eightteen percent of the participants
indicated that they possessed a combined passion for genetics and counseling. The job
environment, good salary, and available job openings made up 17%. Other motives—such as
interest in patient advocacy, personal experiences with genetics and disabilities, personal
passions and interests, and a medical school alternative—comprised a percentage range of 5% to
8%. Another motivation of significant value was to improve the current healthcare disparity in
serving URGs (7%). Interest in research indicated by the smallest percentage of respondents
(1%).
4. How much time did the application take?
Most respondents identified that the application process took 1 to 2 years from start to
finish (23.7%). The next largest group spent less than 1 year (20.3%), followed by 3–4 years and
2–3 years. Students whose application process lasted from 4–7 years made up 16.1% of
respondents.
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5. How many schools did you apply to?
We inquired about the number of programs that participants applied to determine their
approach and enrollment chances. The biggest group of respondents (40%) applied to four or
more programs. This was followed by 27.1% who only applied to one school. Applicants who
applied to two or three programs had an equal percentage of respondents, 14.4%.
6. How would you describe the application process?
Participants’ responses to this free-response question, allowing them to describe the
application process, fell into four main categories. The largest category described the process as
challenging, intense, exhausting, and time-consuming (44%). The second category included
adjectives such as difficult, grueling, rigorous, intimidating, arduous, and expensive (27%). On
the other hand, 24% of participants described their experience as challenging but rewarding, and
4% reported that the application process was worthwhile and enjoyable (Appendix D).
7. What were helpful resources for you?
As shown in Figure 1, participants reported that the most helpful resources were program
websites and events (72%) and current student alumni (58.5%), followed by genetic counseling
podcasts (39.8%) and the NSGC’s Becoming a Genetic Counselor website (35.6%). Another
resource with a strikingly high response in the free-response part of the question was the Discord
genetic counseling online forum. In response to questions about how helpful the resources were,
the answers mainly fell in the “very helpful” and “helpful” categories.
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Figure 1. Resources Used by Respondents

Application-Process Barriers
The second set of questions sought to identify barriers faced by URGs during the
application process. The questions were classified into general challenges and discriminating
questions, Graduate Record Exam (GRE) and Grade Point Average (GPA)-focused questions,
financial burden questions, genetic counseling shadowing opportunities, extracurricular activities
questions and genetic counseling training programs and the education system questions
1. General Challenges and Discriminators
The major challenge was reported to be cost incurred (78%), followed by finding
shadowing and internship opportunities (59.3%) and the GRE (55.9%). These were all identified
much more than other challenges (e.g., finding helpful resources, writing personal statements,
GPA; see Figure 2). The responses suggesting discriminatory factors listed the GRE to be the
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top discriminator (77.1%), followed by GPA (60.2%). The next three discriminators were race,
gender, and age, respectively. In the free-response part of the question, other discriminators
mentioned were cultural gaps, disabilities, and genetic disease.
Figure 2. Most Challenging Parts of the Application Process

2. Financial Burden
This section included two main questions. The first question had two parts: total cost of
the application, and whether the respondents thought that the expense they incurred was
reasonable. Both parts of this inquiry allowed for free-text responses. Costs incurred during the
application process fell mainly in the $1,000–$2,999 range (45.8%), followed by $5,000 or more
(17.8% of responders). Costs of less than $1,000 constituted 15.3%. Responses to the second part
of the question were set as follows: (a) moderately high (49%), (b) extremely high (40%), (c)
reasonable (9%), and (d) a bit high—all of which is consistent with the above mentioned cost
categories (Appendix E).
Respondents enumerated the types of costs they incurred. The primary cost categories
were attributed to the GRE and transcripts, followed by application fees and travel expenses; at
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the lower end, participants mentioned volunteering and shadowing, the Match process, and
prerequisites. The second question in this section was whether the average tuition of $50,000 or
higher was a significant consideration for applicants when planning to apply to genetic counselor
programs. The majority of answers fell in the category of a significant barrier (39%), whereas
24% found it a consideration but not so much a barrier. Being “a slight barrier” or “not thought
of at all” scored equal answer percentages of 19% (see Figure 3).
Figure 3. URG Applicants’ Conception of Average Tuition Fees of $50,000

3. GRE and GPA
When responding to the question regarding what extent the GRE could be a barrier to
URG applicants, the top two selections were “a great deal” and “very much,” which together
averaged slightly more than 70% of responses (see Figure 4). Regarding to what degree program
requirements on GRE scores and GPA could be a barrier/should be lowered, the top two choices
fell in the categories of “strongly agree” and “agree,” with an average of 72% (see Figure 5).
When asked what they believed could be other effective measures rather than test scores for
admission into a genetic counseling program, 94% chose a personal interview, followed by
experience working in patient care (84%) and type of career achievements and leadership
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activities (58.5% and 56%, respectively). The free responses to this question included personal
and life experiences and professional experiences that set the person apart (Figure 6).
Figure 4. Perception of GRE Scores as a Barrier for URG Applicants

Figure 5. Respondents’ Views on Relaxing GRE/GPA Requirements
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Figure 6. Perceived Better Measures for Admission

4. Shadowing and Extracurricular Activities
Finding shadowing sites ranked as the second top barrier. If applicants were able to
shadow a genetic counselor, there was a follow-up question regarding how they secured the
opportunity. We also asked respondents to share what other extracurricular activities they took
part in. Most respondents found a genetic counseling shadowing site was through the NSGC
website and directly emailing genetic counselors; we interpreted the latter as a logical
consequence to the former. Both counted for 49% of the responses. The next largest was through
networking (16%; mentor, friend, or professor). Facilitation through the job and reaching out to
local programs was ranked third. Last were calling and volunteering and through college support
(see Appendix F).
Regarding extracurricular activities, many applicants participated in more than one
activity, which suggests that participating in a smaller number of activities can be a barrier.
Counseling services came in first with a response rate of 42%, and included crisis-center
hotlines, peer counseling, homeless and domestic violence, and LGBTQ counseling. Other
16

respondents tutored (13%), volunteered at a disability or genetic conditions association and/or
support groups (8%), and conducted research (7%). It came as a surprise that URG support
occupied the bottom, with a 1% response rate. Whereas 44% of the participants participated in
two or fewer activities, about 49% participated in three or four activities. When asked if the
applicants’ URG identity interfered with their shadowing or extracurricular activities
opportunities, the answers were mostly in the “not at all” category.
5. Genetic Counseling Training Programs and the Education System
We created Likert-scale questions about barriers that could be imposed by both education
systems and training programs. These barriers included financial constraints, lack of access to
networking and career building, lack of faculty members from URGs, misconceptions by the
genetic counseling programs that URG applicants are not competitive in science, stringent
admission criteria, and access to a quality college education. Again, financial strain and tuition
was the largest response category (93.2%), followed by lack of access to networking and career
building (73%), and notions by genetic counseling programs that underrepresented populations
are not competitive in science (64%; see Figure 7). Seventy-three percent of respondents either
agreed or strongly agreed that program directors were approachable, responsive, and helpful.
However, when asked whether program directors showed flexibility regarding an applicant’s
particular situation and applied adjustments to facilitate their application, 49% did not agree or
only slightly agreed.
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Figure 7. Perceived Barriers to Representation

Factors That Can Increase Diversity Within Genetic Counseling Training Programs
The following factors were highly ranked when considering how to increase diversity of
students within genetic counseling training programs: (a) raising awareness of the profession
among URGs, (b) increasing diversity in the applicants and interviewee pools, (c) providing
financial aid awards or scholarships for students from URGs, and (d) addressing issues of
individual and institutional implicit bias. Next came providing a mentorship network for students
from URGs. This question was intended to increase training programs’ awareness of what
prospective applicants from URGs are seeking; taking these insights into consideration might
assist programs in streamlining and strategizing their recruitment plans. Respondents ranked
programs in order based on their location (88%), tuition and cost of living (72%), rotation
beginning dates and subspecialty (71%), and program “gut instinct” (65%). With a narrow gap
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between connection with students and faculty, diversity of patient populations, and genuine
interest in inclusion of URGs came next.
Interview-Process Barriers
1. Financial
The first experienced barrier to the interview process was the financial burden of travel
and accommodation expressed by 63% of the respondents.
2. Interpersonal
Almost half of the respondents did not encounter barriers with their interviewers,
although the other half reported a variety of barriers. Thirteen percent mentioned that they felt
unsafe to address diversity and inclusion issues, and 12% felt intimidated because they belonged
to URGs. Twenty-two percent identified a lack of understanding regarding the applicant’s
personal experience, especially relating to disability, race, or gender. A significant number of
respondents indicated the absence of microaggression experiences (65%), although 15%
conveyed that they had experienced dismissive and noninclusive hints, questions, answers, or
phrases. The remaining 20% reported incidents of being pointed out for their looks or
background, and receiving disrespectful remarks and discriminative inquiries relating to their
personal relationships.
3. Program Barriers
Three questions aimed to examine the relationship between applicants’ perceptions of
programs and their positions on diversity and inclusion. Sixty-nine percent of respondents agreed
(to varying degrees) that program leadership lacked a deep understanding of URG backgrounds
and values. The answers to the free-response question about whether programs, in general, take
actions that align with their values of acceptance and inclusion of URGs, were as follows: (a)
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“Not really” was the highest-ranked answer (40%), followed by (b) “Yes” and “Yes but …”
(23% and 14%, respectively). When asked to describe the number of interviewers, interviewees,
and students from URGs in various programs, most answers fell in the minimal category (as
compared to negligible and acceptable).
4. Special Preparation
Regarding special preparations they may have taken for the interview, 37% of
participants indicated that they acknowledged their underrepresented identity, whereas 11% hid
their identity. Eleven percent of participants participated in intense role-play rehearsal; research,
mentoring, and network support each represented 9% of the total responses. On the other hand,
19% percent of respondents expressed that they did not partake in any special preparations.
Respondents’ Suggestions and Recommendations
The survey participants offered the following suggestions and recommendations to
genetic counseling program directors:
1.

Reduce the cost of in-person interviews and options for virtual interviews as a lowcost option (26%), lower application and GRE fees, put less emphasis on shadowing,
interview more URG applicants, and offer more scholarships (13%).

2. Be conscious and empathetic about URG social, cultural, and educational isolation;
be mindful of personal experiences; and look at acceptance criteria rather than
rejection criteria (6%).
3. Customize student experiences in terms of access and improve accommodations for
individuals with disabilities (6%).
4. Seek interviewees’ feedback about discrimination, include more individuals from
URG in the interviewer pool (14%), program directors should consider addressing
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diversity and inclusion efforts during the interview process and include diversity
questions to all applicants (14%), inquire about personal hardships and backgrounds,
and present more diversity among current students.
Discussion
It has been well documented that, in the United States, URGs—especially racial
minorities and non-white populations—are less likely to receive preventative healthcare services,
often access lower-quality care, are offered more limited care options, and experience worse
healthcare outcomes (Beck, Finch, Lin, Hummer, & Masters, 2014; Canedo, Miller, Schlundt,
Fadden, & Sanderson, 2018; Centers for Disease Control and Prevention, 2013; Loggins Clay,
Griffin, & Averhart, 2018). Health and healthcare disparities emerge from stereotypes, prejudice,
and bias (Smedley, Stith, & Nelson, 2003). A commonly suggested solution to these disparities is
to increase URGs representation in the healthcare workforce (Cohen et al., 2002). Sarmiento
(2019) reported that increased diversity promotes a culturally sensitive practice by increasing
providers and patients’ cultural and linguistic consistency. U.S. national data indicate that by
2040, racial and ethnic minorities are expected to constitute the new United States majority.
Consequently, the healthcare workforce needs to prepare for a more diverse patient population
and their health needs and expectations, which are usually governed by their cultural beliefs and
values, lived experiences, and language. The lack of diversity within the genetic counseling
profession has weakened its collective skill set; comprehensive data demonstrates that a diverse
workforce exhibits more innovation, collaboration, adaptability, and accessibility (Channaoui et
al., 2020). Exposing the psychological aspect of this issue uncovers a traumatic and distressing
dimension of the genetic counseling community’s concealed and systemic racism, which requires
focused strategic planning and precise execution to address the deeply rooted unjust predicament
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(Bao et al., 2020). Identifying the barriers recognized by applicants from URGs represents an
important first step toward eliminating or decreasing these barriers and increasing the student
body in the training programs and eventually the profession.
Recruitment Strategies
The main corollaries identified when analyzing the recruitment question set composed
of (a) outreach to educate students about genetic counseling as a profession during college years
proved the most efficient way to inform students from URGs, and college professors ranked as
the top influencing communicators; (b) online search is the second-best informative source,
yielding several supportive (mostly program) websites; (c) because mentoring is an extremely
valuable resource and recruitment tool, now is the time to involve and align with the Minority
Genetics Professional Network (MGPN) and its force of counselors and genetic counseling
students from URGs; (d) active pursuit of the career usually starts in college, specifically during
the junior year; (e) targeted recruitment groups include URGs majority colleges, students and
professors with science and psychology major and focus, and students with disabilities and
genetic conditions; and (f) ongoing support that starts from recruitment until enrolment (and
preferably further) is mandatory to help applicants from URGs endure the lengthy and
challenging application process.
Although multiple studies have investigated the efficacy of different recruitment methods
from underrepresented groups (Agrawal et al., 2005; Channaoui et al., 2020; Lega et al., 2005;
Mittman & Downs, 2008; Oh & Lewis, 2005; Price et al., 2020; Sarmiento, 2019; Schoonveld et
al., 2007; Wolfe Schneider et al., 2009), none have documented what strategies were most
engaging to the applicants and led them to pursue the career.
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College interactions, particularly with professors, represent the most significant genetic
counseling informative source leading prospective students to consider a genetic counseling
career. (College interactions with career counselors and guest lectures had negligible scores.)
These results indicate that college professors are significant influences due the nature of their
Jobs. The ongoing communication between professors and their students for several months
creates an influence that can reach higher degrees when trust is established. Hence, a successful
strategy would be to influence the influencer. Instead of only approaching the students directly,
genetic counselors and graduate students could approach college professors. This approach can
be strategized by meeting them whether in groups or individually, and inform them about the
profession and its societal and health impact. Emphasizing the current goal of recruiting genetic
counselors from URGs to combat healthcare disparities and facilitate access to healthcare
professions for individuals from URGs can utilize their cultural insight and lived experiences.
Although the student–professor relationship is individual and usually established, the student–
counselor relationship is temporary and generally less productive—and only scored 8% in the
current survey. However, approaching college counselors individually or in groups with periodic
follow-up and resource provision can eventually improve genetic counseling candidates’
pipeline.
The fact that high school encounters came at the end of the list can be attributed to a lack
of approach; it is unlikely that high school students will decide to pursue a master’s degree while
still in high school. However, it is worthwhile to initiate and guide early interest in the
profession. Students with a passion for genetics, counseling, or both can plan their careers
accordingly and avoid delays and future unnecessary financial burdens, especially if their
socioeconomic status might be a hindering factor when unjustifiable costs such as specific pre-
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requisitions. Kumaravel and colleagues (2011) reported that most public high school counselors
have never heard about genetic counseling as a profession. Although approaching high school
science and psychology teachers is the primary recommended approach, communication with
high school counselors and college career counselors would also be useful to raise awareness.
Because Google search was the second most common resource used by respondents, it
may be expedient for program websites and podcasts to include the diverse voices of individuals
from URGs. Such individuals could communicate their experiences and encourage students from
URGs to join the profession. Currently, the “face” of genetic counseling can create a sense of
non-belonging and isolation for prospective URG applicants. Integrating genetic counseling
faces from URG within resources that ranked the most helpful, such as programs websites and
events, current student alumni, genetic counseling podcasts, the “Becoming a genetic counselor”
website, and Discord can effectively and strategically align the recruitment efforts toward the
right direction. Program websites can implement a few updates involving their current
students from URGs and faculty contributions and achievements, staff from URGs on their
admission teams, admission committee views on DEI, and inviting and welcoming students from
URGs.
Mentoring was identified by respondents as the second most powerful resource through
the career-pursuit journey (current student alumna). Earlier literature (Channaoui et al., 2020;
Lega et al., 2005; Mittman & Downs, 2008; Sarmiento, 2019; Schoonveld et al., 2007) has
identified mentoring as a possible effective means of support and a recruitment tool. The
presence of motivated mentors from URGs or the majority proved to be a practical and
empowering resource (Channaoui et al.,2020; Sarmiento, 2018). The MGPN is a powerful
resource for prospective and current students. One-on-one mentoring can be a leading force in
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engaging and supporting prospective applicants until they complete their application and, further,
through the training program and perhaps throughout their professional career. According to the
qualitative analysis of several open-ended questions, mentors provided ample support, including
but not limited to preparing for the interview, providing leads, finding a showing site, and
psychological and emotional support. Aligning efforts between leading genetic counseling
organizations and MGPN to support prospective students may be a productive step.
However, immediate action—such as referring to the MGPN training programs and leading
genetic counseling organizations websites while initiating an effective partnership with the
organization—may also promote a sense of belonging to the professional genetic counseling
organization.
When applicants pursued a career in genetic counseling after hearing about it during
college, junior year was the most common college year (19%) in which they made this decision.
This finding serves as a confirming indicator that students at this stage of their education are
empowered to determine their destination careers. Consequently, an effective strategy is to target
professors and students primarily during junior year of college. Recruitment targeted plans
should also start in earlier college years to guide students through appropriate prerequisites and
extracurricular activities. Associating targeted recruitment with mentorship and follow-up can be
a critical success factor. The second-largest percentage (13%) found out about genetic
counseling after college. These respondents did not specify their majors, nor did they specify
their current employment, both of which might better direct recruitment efforts; however,
strengthening online resources, podcasts, and discussion forums’ DEI contents may still serve as
a powerful and engaging resource. In addition, literature supports targeting specific professions
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such as social workers, research nurses, and foreign-trained healthcare professionals (Channaoui
et al., 2020; Sarmiento, 2019).
Scrutinizing students’ motivations for pursuing genetic counseling revealed interests in
science, genetics, and patient care, indicating these students are healthcare-profession seekers
(Channaoui et al., 2020; Mittman & Downs, 2008; Price et al., 2020; Sarmiento, 2019). This
strengthens the recommendation of targeting science professors and teacher in college and high
school respectively. Literature has repeatedly noted that the genetic counseling profession should
integrate into STEM recruitment programs that create an established partnership with HBCUs
universities and colleges (Channaoui et al., 2020; Price et al., 2020). Another initiative is
AGCPD partnership projects with these universities and colleges. A cohort of students exhibited
a passion for counseling and how this can redirect efforts toward psychology professors and
students to introduce them to the profession, a move suggested by Oh et al., (2005) and proved to
be true according to the participants’ responses. It should be noted that individuals with
disabilities and genetic conditions have never been targeted for awareness of the career. The
qualitative data analysis for the current study revealed that this group reported from negligence
and discrimination throughout the process. They stated that there was almost no effort from the
programs to accommodate them. Further, they were asked intimidating questions such as “Do
you think you can handle the job?” Applicants with disabilities and genetic conditions have
experienced first-hand the experience of the profession’s target patients. Undoubtedly, with their
unique perspective, endurance, and empathy, these individuals might be expected to be able to
provide meaningful service to patients who share their experiences. By targeting this group for
recruitment, the profession genuinely and truly would express its values and standards.
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Forty-four percent of respondents mentioned that the application process lasted 2 years or
less, which suggests that when applicants decide to find out more about the profession, they are
determined to join training programs within 2 years. This indicates a genuine desire to be part of
the profession. Thus, it is important to provide efficacious and helpful resources to ensure
applicants from URGs apply and sustain their enthusiasm if they were not matched during the
first application cycle. The same applies to those who spend more than 2 years applying, which
extended in one sixth of the cases to more than 4 years. Another critical reason to extend
enormous and uninterrupted support is that the respondents described the application process as
challenging, intense, exhausting, and time-consuming (44%), or grueling, rigorous, intimidating,
and expensive (27%).
Barriers
1. Financial
The top-rated challenge to apply to genetic counseling training programs is the costs
incurred (Channaoui et al., 2020; Sarmiento, 2019; Wolfe Schneider et al., 2009). Eighty-nine
percent of the respondents described the expense as moderately high to extremely high. In their
responses to the free-response question, participants elaborated that they could not commit to a
full-time job to counterbalance the time spent shadowing and volunteering. Some applicants
from URGs may come from nonaffluent socioeconomic classes, which requires them to have a
full-time job. To lose this opportunity to cope with the program’s requirements deprives them of
essential monetary resources to secure enrollment. Hence, some of them inordinately struggle to
secure the funds, and others may discontinue the process. Some training programs waive
application fees, whereas others do not. Although waiving the fees by all programs would be a
step forward, other measures to lift the expense burden should be considered. Programs can
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creatively offer ways to reduce the application process cost. Waiving application fees is not
financially straining to schools; however, they can be meaningful to applicants from URGs to
alleviate the financial burden and enable them to feel both welcomed and valued by the genetic
counseling society.
The other financial barrier documented was tuition fees. Most of the respondents
expressed that tuition fees of $50,000 or more represented a significant barrier, whereas 24%
mentioned that it was still considered when applying. In her study, Sarmiento (2019)
interviewed genetic counseling training-program admissions teams; these teams acknowledged
that financial considerations emerged as the number-one barrier and were among the first three
strategies important for increasing diversity. However, affordability was ranked last on the list of
program values. Sarmiento ascribed this to the fact that it is not within a program’s control to set
tuition and other fees. As a result, providing financial support is seen more distally than other
factors (e.g., admission criteria) within their power. When an issue is seen out of one’s control,
this will decrease the urgency to seek solutions. It is easier to stand behind the view that no more
can be done, and hence they cannot recruit students from URGs because monetary resources are
non-attainable. Further, Sarmiento mentioned that admissions teams might stereotype applicants
from URGs as not financially capable, which then may become a justification not to recruit
students from these groups. Chien (2020) suggested that schools can help remedy students’
financial concerns by providing scholarships and teaching assistant opportunities. Some genetic
counseling programs, however, are not affiliated with hospitals and have to finance the didactic
and clinical externship portions of their students’ educations. Innovative strategies for identifying
additional financial resources are needed. Funding from external sources is necessary for
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providing scholarships, tuition assistance, tax incentives, and the loan repayment or forgiveness
for genetic counselors who practice in underserved areas.
Programs can design 5- to 10-year recruitment plans aimed at enrolling an optimistic
number of students from URGs and attempt to pursue affluent local members, communities,
organizations of URGs, and federal and public resources for support funds. Another suggestion
is that the NSGC partner with MGPN to create a fund in collaboration with solid financial
entities (e.g., diagnostic labs, pharmaceutical companies) to provide substantial financial grants
and scholarships to applicants from URGs. The mention of the same economic barriers in several
survey questions brings light to this issue and places it as a top priority. Establishing funding
resources to mitigate the financial strain that can hinder a considerable number of prospective
students from URG from joining the genetic counseling career has to be set as a strategic,
measurable target. The anticipated financial support needs to be appreciable until trainees from
URGs enter the workforce.
2. The Graduate Record Examination
The GRE ranked as the third highest barrier on the general challenges list. Previous
studies have suggested that programs’ strict GRE requirements contributed to a lack of members
from URG having access to the field (Agrawal et al., 2005; Sarmiento, 2009; Wolfe Schneider et
al., 2009). When asked to what extent the GRE could be a barrier, 70% of respondents felt “very
much of a barrier.” The majority of respondents thought that schools should lower strict GRE
and GPA requirements. Almost all thought that other measures—such as personal interviews,
history of working with patients, extraordinary life, and professional experiences—were better
indicators for success. It long has been debated whether the GRE is an appropriate selection tool
and whether overreliance on GRE scores may compromise students’ admission of those
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historically underrepresented in STEM. There is Recent research that studied the validity of the
GRE. Petersen, Erenrich, Levine, Vigoreaux, and Gile (2017) examined the validity of the GRE
as a predictor of STEM PhD completion when the individual had low scores on the GRE. It was
found that GRE quantitative (GRE Q) scores were similar among women who completed the
PhD program and those who left. Remarkably, GRE scores were significantly higher for men
who left compared to counterparts who completed STEM PhD degrees: Men in the lower
quartiles of GRE Verbal or Q scores finished degrees more often than those in the highest
quartile (Petersen et al., 2018). Moneta-Koehler, Brown, Petrie, Evans, and Chalkley (2017)
examined the GRE’s validity in biomedical graduate schools and found that the GRE did not
help predict who will reach graduation. Exam scores were moderate predictors of first-semester
grades and weak to moderate predictors of GPA. These findings suggest that GRE scores are not
an effective tool for identifying students who will complete STEM graduate programs. Both
Moneta-Koehler et al. (2018) and Paterson et al. (2018) suggested that STEM graduate programs
minimize their reliance on GRE scores to predict the essential measures of progress in the
program and student productivity and recommend developing more effective and inclusive
admissions strategies. If genetic counseling training programs are truly striving to diversify the
field, they need to apply a different approach. Program leaders have to be willing to take risks
and become equipped and prepared with creative plans to support students from URGs before
and during their training years. Complementary, adequate mentoring helps secure future
completion and success.
3. Finding a Shadowing Site
Shadowing a genetic counselor is a preferred requirement for many genetic counseling
training programs. Although many of the respondents were able to secure a shadowing site, some
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expressed the challenges of this process. Most of the applicants found placements through the
Find a Genetic Counselor page of the NSGC website, which can be mentioned on program
websites to guide students toward opportunities. Mentoring also was a valuable resource that
confirms the importance of these bonds. Although some applicants were lucky enough to receive
a prompt reply from the genetic counselors they contacted, others had to try multiple times,
waited for more extended periods, or never heard back. Applicants understand the weight of such
an experience; therefore, they compete for sites. Considering other limitations, such as the small
number of genetic counselors in some areas, a considerable number of listed genetic counselors
do not accept students, and, as the number of training programs grows, availability for
shadowing sites may decline. In addition, several students mentioned that they lived in rural
areas, and the closest site was several hours away. Some participants were fortunate to have a
mentor, friend, or a professor who helped them access a shadowing opportunity. This was not
found to be a common occurrence, as these represented only 16% of respondents. Training
programs need to develop new strategies to have prospective students exposed to the genetic
counseling profession, such as visiting programs, attending sample classes, talking to current
students, or arranging for shadowing opportunities with their alumni or affiliates’ genetic
counselors. Programs can also still consider an applicant a strong candidate if they have
participated in other relevant extracurricular activities and could not attain a shadowing site.
About half of the participants engaged in three or four extracurricular activities. This may
imply that applicants felt that they are more competitive if they participated in more activities
However, volunteering at a disability or genetic condition association, with support groups, or
URG support were at the bottom of the activities list for the respondents. As training programs
consistently seek students from URG, they can utilize applicants from both URGs and the
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majority to introduce and promote the career in local high schools and colleges as or a top ranked
extracurricular activity. Further, programs can encourage and emphasize providing support
services to underrepresented communities as a requirement. Volunteering for associations that
serve individuals with disabilities or genetic conditions can be a good measure of personal
tolerance and endurance. It can also serve as an indicator for the profession’s core values, mainly
serving and advocating for patients with lifelong conditions. In addition, working with such
patients raises empathy and compassion levels. One strategy to increase volunteering with such
associations is to emphasize its worthiness and significance. Supporting patients with disabilities
and genetic conditions might serve as a solid alternative to shadowing and divert the focus from
counseling activities that may not be able to accommodate as many applicants.
4. Lack of Access to Networking and Career-Building Etiquette
Another recognizable barrier is the lack of access to networking and career-building
etiquette. The genetic counseling career path requires connections with adequately
knowledgeable individuals to advise, guide, and provide leads and resources to support students
in completing requirements and impressing the admission teams. Majority candidates may have
access to a more effective education and its supportive network of professors and career
counselors, as well as healthcare exposure and highly educated family members and friends who
can connect them with a strong network of supporters to help them achieve their career goals. On
the other hand, applicants from URGs may lack many of these advantages and opportunities due
to deeply rooted systemic barriers that we as a genetic counseling society need to bridge.
Research has demonstrated that students from URGs express a higher preference for
working with people from their race or ethnicity than do majority students (Lega et al., 2005;
Wolfe Schneider et al., 2009). Several studies have recommended providing mentoring to
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prospective students from URGs (Agrawal et al., 2005; Channaoui et al., 2020; Lega et al., 2005;
Smith, Steinberg Warren, & Misra, 1993; Sarmiento, 2019; Schoonveld et al., 2007). One
strategy to improve networking and career-building skills is retention and active inclusion of
genetic counselors from URGs and genetic counseling students, which should become a priority.
The genetic counseling community’s target to increase diversity has to expand to achieving a
balanced integration of DEI. Equity and inclusion reflect the profession’s heart and face. If the
professional environment embraces and supports its existing members from URGs, these
individuals can become the ambassadors of the profession within their communities. The genetic
counseling society should understand that recruitment strategies are ineffective without offering
ongoing facilitation and guidance until applicants from URGs transition into professionals. A
potential recommendation is to actively and genuinely include practicing genetic counselors and
genetic counseling students by providing them financial support to attend and present in
professional conferences and meetings and develop and lead special events. It is vital to include
these individuals as welcomed partners in research and education projects, support them
financially when necessary, and recognize their efforts to establish and sustain special interest
groups in URG colleges and schools (Wolfe Schneider et al. 2009). Encouraging and supporting
these individuals to mentor interested students is imperative for success. The methods discussed
here can be overwhelming for the already underrepresented genetic counselors and genetic
counseling students from URGs; therefore, inviting genuinely involved DEI majority members to
assist and support the URG groups is necessary.
5. Misconceptions About URG Populations
Preconceived notions on the part of genetic counseling programs that people from URGs
are not competitive in science ranked as the third barrier. This notion is mostly a perception,

33

rather than a fact. The isolation that is imposed on the members from URGs deprives them of
their majority counterparts’ privileges. It is impossible to evaluate students against a set of
standards that are not equally achievable for all of them. A fair evaluation means offering
standardized education that involves all demographic groups. Because this condition is currently
missing, the notion is the correct description; it is merely a perception. More important, training
programs can prove respondents mistakenly assume this barrier by applying less restrictive
requirements, in effect admitting the educational efficacy disparity of many students from URGs.
Another venue is to show flexibility for students because of the special situations of URGs and to
use adjustments to facilitate their applications. About 40% of respondents reported that program
directors were flexible and applied adjustments to facilitate their application process. This is a
shift toward a more holistic evaluation of applicants from URGs, taking into account some of
those students’ unique barriers. Further, it demonstrates that after years of the genetic counseling
society’s unwillingness to change its long-persistent DEI status, program directors realize that
taking individual steps to achieve more equitable conditions can prompt diversification.
Attraction Factors for Applicants From URG
1. Location, Tuition, and Cost of Living
The idea behind ranking the factors members from URGs use to assess programs was to
identify what qualities attract these students. Location was ranked first, which means that
students from URGs prefer to join training programs near their original residence. Financial and
other socioeconomic reasons make sense of this choice. Consequently, this supports the
recommendation that training programs connect with local colleges and high schools to promote
the career focusing on organizations known for having large numbers of students from
URG.(Channaoui et al., 2020; Price et al., 2020; Sarmiento, 2019). To potentiate this effort,
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programs have to implement effective strategies to motivate local education institutions, such as
providing scholarship funds and paid internships, offering summer internships, and creating
mentorship opportunities (Channaoui et al., 2020; Price et al., 2020; Wolfe Schneider et al.,
2009). In addition, strategic collaboration between the NSGC, AGCPD, and ACGC emphasizes
the AGCPD’s role in devising a national model partnering with public and private educational
organizations and STEM recruitment programs that are made up of largely students from URGs
(Price el al., 2020; Sarmiento, 2019). Tuition and cost of living came second, and it is merely
relevant to the location site as living locally can moderate incurred expenses.
2. Program “Gut Instinct” and Connection with Students and Faculty
Program “gut instinct” and relationship with students and faculty also belonged to the top
five factors ranked by respondents. This illustrates the weight students from URGs impose on
interpersonal connection and how well they feel integrated and welcomed by the programs
(Schoonveld et al., 2007; Wolfe Schneider et al., 2009). The graduate school experience is where
neophyte professionals receive their most intense socialization and training for their profession.
Mentorship-style relationships between professors and students can result in connecting through
research, teaching assistantships, and learning the “tricks of the trade.” Moreover, a mentor can
smooth out rough spots on the education journey, thus facilitating a student’s graduation. A study
that looked at the challenges that individuals from URGs experience during their training
programs and professional environment found that interviewees reported anxiety, isolation, lack
of self-confidence, and acculturation as barriers for retention and inclusion (Schoonveld et al.
2007). Again, this suggests that genetic counseling organizations, in collaboration with AGCPD,
should set new policies implementing inclusive educational experiences that guarantee
involvement and support of students from URGs in teaching assistantships and research
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internships. Support in this instance ought to be both financial and socioemotional. It is
important to mention that increasing faculty belonging to URGs within genetic counseling
programs is a step in achieving this target.
In the current study, applicants from URGs mainly applied to four or more programs or to
one program only. Although this may align with local program preference, it could also be
related to a program’s reputation of inclusivity and diversity. On the other hand, members of
URGs who applied to four or more training programs may have feared they could be overlooked
or underestimated by programs due to institutional implicit biases.
Respondents outlined the principal factors to increase diversity within genetic counseling
training programs, consistent with the previously addressed recommendations and including: (a)
raising the awareness of the profession among members from URG, (b) increasing diversity in
the interviewee and applicant pools, (c) providing financial aid awards and scholarships, and (d)
addressing issues of individual and institutional implicit biases.
Interview
Most respondents agreed significantly that the programs’ leadership lacks a depth of
understanding of various URG backgrounds and values through their interview experience. They
also reported that programs generally do not take actions that identify their values of acceptance
and inclusion of URGs. Fifty percent of the respondents reported encountering barriers with
interviewers, such as lack of understanding of applicants’ personal experiences pertaining to
disability, race, or gender. Others felt unsafe or intimated for their associateship with URGs. In
addition, 35% reported that they sustained microaggressions during the interviews, either by
majority applicants or interviewers. Such experiences created pain and a feeling of otherness that
was explicitly shared by the respondents. It is contradictory for the genetic counseling
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community—which claims tolerance, empathy, and acceptance—can inflict harm on each other.
There appears to be complacency on the part of the field’s leading organizations and training
programs to attain and establish inclusive policies and education on these topics. Achieving DEI
within the genetic counseling community is a long-term mission that needs sustained effort and
attention, allied by the majority, and adopted by genetic counseling leaders. However, short-term
initiatives and measures can in part improve the current status and experience of students today.
Such projects might involve implementing policies and incentives requiring all individuals to
complete DEI training and implementing DEI activities within training programs. Accreditation
bodies would need to outline and oversee these training standards.
Program admissions teams and genetic counseling supervisors should also participate in
diversity, inclusions, cultural competency, and equity training (Channaoui et al., 2020). Bao and
colleagues (2020) shared some of the recommendations mentioned previously and added more
steps, which they adopted as an action plan. Among these steps was recruiting social-justice and
activism community organizers and academics as subject-matter experts to educate and guide
faculty and supervisors of the genetic counseling community to execute the goals of DEI. It is
worth suggesting that program faculty and instructors attend and pass certified training on how to
acknowledge and offset their implicit biases and practice inclusive teaching by encouraging
students to actualize their true identities, as well as listen to their students by providing identityconscious mentoring and support. Finally, it is judicious to holistically review applications and
examine bigoted or racist standards such as race, gender, age, GPA, GRE scores, genetic
counseling shadowing experience, and whether these reflect the dominant white culture.
Among the respondents’ suggestions for program directors, applicants recommended that
admissions teams look beyond the applicants’ capacity to pass board exams and not to be treated
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as sets of checkpoints and exam scores. Instead, envision applicants’ potential to become
successful healthcare professionals who compassionately and sincerely serve patients at a deeper
personal level. It was difficult to read the respondents’ experiences, including how programs
would not accommodate applicants with disabilities, which furthers the majority culture that
rejects all others than non-Hispanic white, other than heterosexual, and without a disability. That
diversity ranked fifth on a scale of programs’ values is an indicator of the program leaders’
complacency to challenge these seemingly racist standards (Sarmiento, 2019; Bao et al., 2020).
Accordingly, we emphasize the importance of engaging training program staff and supervisors in
regular DEI-certified training and incorporating standardized and measurable DEI courses in
training program criteria.
Limitations of the Study
Exempting respondents who identified as Asians or Indian Asians, based on their current
representation in the genetic counseling field (8%) rather than their demographic representation
in the United States (7.5%), may have lacked accuracy. The quoted percentage from the NSGC
PSS was for the year 2020, whereas the total demographic percentage was quoted from the most
recent population information resources in 2016. There may have been changes in the Asian
population numbers, and their most recent count could exceed 8%.
Conclusion and Study Recommendations
By surveying the experiences of applicants from URGs for genetic counseling training
programs, we identified barriers as well as effective recruitment methods. Some of the stated
barriers had been suggested by earlier literature and were expanded upon in this study. Our goal
was to identify existing barriers, with an eye toward changing the current passive nature of the
genetic counseling field when it comes to DEI efforts. Barriers to the application process
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included financial burdens, GRE and GPA requirements, inability to find shadowing
opportunities, scarceness of mentors, lack of access to network and career building, and the
perception by training programs that members of URG are not competitive in the sciences.
The recognized barriers during the interview included cost, interviewer’s lack of
understanding of applicants’ personal experiences and URG backgrounds and values,
microaggressions by both interviewers and applicants, minimal interviewers from URGs, and
applicants’ perception of the programs’ complacency to implement effectual diversification and
inclusive policies. Successful recruitment methods included targeting college students,
professors, and career counselors; online search results; and establishing mentoring connections.
Respondents’ recommendations closely coincided with previous literature (see Appendix G).
Our recommendations, listed in Appendix H, were designed to tackle each barrier and make
suggestions for effective recruitment tactics. The principal suggestions were devised in eight
categories: (a) generating new funds by leading genetic counseling organizations and training
programs to reduce costs, offer grants, repay loans and integrate students from URG into training
assistantships, (b) encouraging training programs to adjust GRE restrictions and provide
complimentary close mentoring for students from URG through the training years, (c) reducing
the emphasis on shadowing and alternatively promote involvement in alternative awareness
projects, underrepresented community support organizations and volunteering in associations for
people with disabilities and genetic conditions associations, (d) attaining and sustaining efforts to
provide ongoing mentoring, (e) acknowledging the educational efficacy disparity and
attempting a holistic approach appreciating unique qualities, (f) developing national unified
policies of inclusive education, (g) providing continuous certified DEI trainings for program
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faculty, supervisors and organizational leadership, and (h) prioritizing effective recruitment
methods and secure possible gaps in current practices.
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Appendices
Appendix A. Representation of Different URGs in the Study
URG
LGBT
African American
Male
Hispanic Latino
Genetic Condition & Disabilities
Two or More Races
Middle Eastern North African & Native Hawaiian Pacific Islander
Single parent/older student

Frequency

Percent

44
19
18
12
10
9
5
1

37.29%
16.10%
15.25%
10.17%
8.47%
7.63%
4.24%
0.85%

Note. URG = underrepresented group; LGBT = lesbian, gay, bisexual, and transgender.

Appendix B. How Respondents Heard About Genetic Counseling
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Appendix C. When Respondents Decided to Pursue a Genetic Counseling Career
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Appendix D. Respondents’ Description of the Application Process

45

Appendix E. Respondents’ Assessment of Total Cost
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Appendix F. How Respondents Found Shadowing Sites
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Appendix G. Summary of Successful Recruitment Strategies, Barriers, and Respondents’
Suggestions
Table G-1. Successful Recruitment Strategies
Survey element

Rank order/Summary of responses

Promotion of genetic counseling.
(source and timing)

•
•
•
•

Timing of decision to pursue a career
in genetic counseling

•
•

Motivation to pursue genetic
counseling career

How much time the application
process took
Number of programs applied to

During college (particularly junior year followed
by senior, sophomore and freshman year
respectively)
After college and high school (respectively)

•
•
•
•

Passion for science, genetics and patient care
Combined passion for genetics and psychology
Financial rewards and job environment
Improving current health disparities and an
alternative to medical school
Mostly less than 1 year to 2 years

•
•

Description of the application process •
•
•
Most helpful resources

During college (mainly by professor)
Google search
High school encounter (mainly biology or life
science teachers)
Meeting a genetic counselor or talking to family
members and friends.

•
•

Four or more (40%)
One (27%)
Challenging, intense, exhausting and time
consuming
Difficult, grueling rigorous, intimidating, hard and
expensive
Challenging and rewarding
Program websites and evets; current student and
alumni
Genetic counseling podcasts, Becoming a Genetic
Counselor website, Discord
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Table G-2. Identified Barriers
Barrier

Rank order/Summary of responses

General barriers

•

•

Financial burdens

Finding a shadowing site

Discriminators

•

Top application cost was ($1000-$1999) followed
by ($5000 or more)
• Respondents described application cost as a high
cost
• $50,000 or higher was a major barrier for
applicants
Most effective resources for finding a site:
• Find a Genetic Counselor webpage and emailing
the GCs
• Mentor, friend or professor
• Facilitation through jobs and reaching out to local
training programs
• Calling and volunteering or through college
support
• Applicant identification as being from URG
mainly did not interfere with their shadowing or
volunteering opportunities
•
•
•

Barriers related to programs and
education system

Top barriers in order from most identified to least
identified: financial burdens (costs incurred, and
tuition), finding shadowing and internship
opportunities and GRE
Top discriminators in order from most identified
to least identified: GRE, GPA, race, gender and
age followed by disability and genetic diseases

•
•
•
•

Majority reported that GRE is a significant barrier
Majority agreed that schools need to decrease the
strict requirements on GRE and GPA
Other measures than test scores were personal
interview, experience working in patient care, and
track of career achievements (in order)
Financial strain and tuition/accommodation
Lack of access to networking and career building
Misconceptions by GC programs that
underrepresented populations are not competitive
in science
Program directors’ inflexibility to apply
adjustments in special situation and apply to
facilitate applications
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Barrier

Rank order/Summary of responses

Program ranking

•
•
•
•
•
•

Program location (local programs)
Tuition and cost of living
Rotation start and end dates
Rotation gut instinct
Connection with students and faculty
Diversity of patients and genuine interest in
inclusion of those from URG

Interview barriers

•
•

Cost
Identity as a member from URG as a barrier with
interviewer, lack of understanding of the
applicants’ personal experience, felt unsafe to
express self-identity, felt intimidated as a member
of URG
Microaggression: Dismissive and noninclusive
hints, questions and answers; pointed at for looks
or background, receiving disrespectful remarks
and questions that were discriminative and related
to personal relationships
Programs’ leadership lacks a depth of
understanding of various underrepresented
groups’ backgrounds and values.
Programs lack of actions that identify their values
of acceptance and inclusion of underrepresented
Minimal number of interviewers and interviewees
from URG

•

•
•
•

Note. GRE = Graduate Record Examination; GPA = grade point average; GC = genetic
counselor; URG = underrepresented groups.
Table G-3. Respondents’ Suggestions and Recommendations
Category

Suggestions and recommendations

General

•
•
•
•
•

Increase awareness about the profession among URG
Increase diversity in applicants and interviewers
Address issues of individual and institutional implicit bias.
Provide mentorship
Be conscious and sympathetic about isolation experienced by
those from URG

Financial barriers

•

Offer financial aid rewards and scholarships, and reduce
tuition
Application and interview cost reduction

•
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Category

Suggestions and recommendations

Interview

•
•
•

Include more interviewers from URG
Program directors to address DEI efforts during interviews
Run and implement interview feedback about discrimination
and implicit biases

Admission criteria

•
•
•

Place less emphasis on shadowing
Be mindful of personal experiences
Acceptance criteria rather than rejection criteria

Diversity and inclusion

•
•

Improve accommodations for individuals with disabilities
Include diversity questions to all applicants, inquire about
personal hardships and backgrounds

Appendix H. Summary of Author’s Recommendation Based on Survey Results’ Analysis,
Research Meta-Analysis, and Respondent Suggestions
Successful recruitment strategies and
identified barriers

Recommendations

Communicating the job during college
years is most informative and successful
strategy

•

College professors considered most
influencing communicators
Online search was second most
informative resource

Communicate excessively during college,
focusing on junior year
• Target science and psychology majors’
students and professors
Approach the college professors whether in
groups or individually and inform them about the
profession and its societal and health impact
•

•
•
Mentoring is an eminently valuable
resource and recruitment tool that can be
required to extend during training years

•

•

Integrate genetic counseling faces from URGs
within highly ranked online sites (programs
websites and events, podcasts, become a
genetic counselor website)
Establish a partnership with MGPN as a
supportive and significant partner with
leading GC organizations
Integrate MGPN with most popular websites
such as NSGC and the program websites
Training program to establish institutional
partnerships with local BIPOC majority
colleges and high schools providing
scholarships, paid internships, and mentorship
opportunities
Consistent efforts to provide ongoing
mentoring
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Successful recruitment strategies and
identified barriers

Recommendations
•
•

•
•
Strong motivators were passion for
genetics and counseling and obvious
interest from individuals with genetic
conditions and disabilities

•
•
•
•

Financial barriers

•
•
•

Admission criteria

•

•

Emphasis on equity and inclusions. Retain
and include current genetic counselors and
genetic counseling students.
Equip counselors and students from URG
with logistical support and primarily involve
them as speakers, organizers and leaders in
professional conferences and meetings
Empower them as faces of programs and GC
organizational leadership.
Encourage genuinely passionate majority
members close collaboration and partnership
Initiate and continuously guide early interest
in high school, targeting teachers, counselors
and students
Target and welcome other URGs healthcare
professionals, e.g., research nurses and social
workers, and foreign trained professionals
Leading GC organizations to integrate into
STEM recruitment programs
Target students with genetic conditions and
disabilities, they have acquired endurance and
empathy that allow them to provide
meaningful services
Training programs to offer financial support
to alleviate the application costs, scholarships
and teaching assisting opportunities
Training programs pursue local affluent
BIPOC and majority organizations as well as
public and federal resources for funds
Allyship between MGPN, NSGC, AGCPD
and diagnostic labs and pharmaceutical
companies to create funds for recruitment and
tuition coverage or loan repayment
Willingness of the training programs to
reduce GRE restrictions and provide
complimentary close mentoring for URG
students through the training years
Reduce emphasis on genetic counseling
shadowing, provide alternatives such as
visiting schools, attending sample classes,
meeting with current students and staff
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Successful recruitment strategies and
identified barriers

Recommendations
•

•
•
•
•
Diversity and inclusion

•

•
•
•
•
•

Increase emphasis on conducting measurable
projects to increase GC career awareness at
local colleges and high schools, activities
related to URG communities’ support and
volunteering in associations that serve and
support the disabled and genetic conditions
Acknowledge the educational efficacy
disparity and apply less restrictive
requirements
Show flexibility and apply adjustments to
facilitate the admission
Have a holistic approach and appreciate
applicants’ unique barriers
Address issues of institutional and individual
biases
Leading GC organization in collaboration
with AGCPD for the expeditious
development of new policies of inclusive
educational experiences and involvement of
students from URG in assisting teaching and
research internships.
Increase URG faculty members
Program faculty and supervisors attending
DEI certified trainings
Implementing standardized and supervised
DEI courses in all training programs
Addition of DEI officer position in training
programs
Add a new department for social justice and
activism with community organizers and
academics in leading organizations
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Appendix I. Responses by Subgroup
Table I-1. Most Helpful Resources in Searching Genetic Counseling Profession

Table I-2. Perceived Discriminators
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Table I-3. Application Challenges

Table I-4. Program and Educational System Barriers

Note. Items identified by respondents as “very much” and “a great deal” barriers.
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Table I-5. Perception of Cost of Application

Table I-6. Number of School Interviews
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